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FOREWORD 


This Indian Standard was first published in1995. This first revision (Part1) has been undertaken to align it with 
current national and international practices. 


Retro-reflective sheets, coils and strips are being increasingly used as a prime safety aid for easy recognition of 
bicycles on the road and other objects for safe operation on both urban roads and highways during night as well 
as day time. The affixing of these tapes adds to the existing safety pre-requisites fitted on the bicycles and is 
intended as auxiliary safety aid for warning the unwary bicycles, pedestrians and others etc. 


In the preparation of this standard, considerable assistance has been drawn from AIS-090 “Approval of retro- 
reflective making for heavy and long vehicles, their trailers and semi-trailers” issued by the Automotive Research 
Association of India on behalf of Automotive Industry Standards Committee. 


This standard IS 14221 (Part 1) is one of the series of Indian Standards on retro-reflective tapes. The other parts 
(Part 2 and Part 3) being considered in this series are: 


a) Part 2 General purposes, and 
b) Part 3 Automotive applications. 


For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 1960 
‘Rules for rounding off numerical values (revised)’. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 
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Indian Standard 


RETRO-REFLECTIVE TAPES — SPECIFICATION 
PART 1 BICYCLES 


( First Revision ) 


1 SCOPE 


This standard specifies requirements for retro-reflective 
tapes supplied in the form of coils, sheets and strips 
for use in motorized and non-motorized bicycles for 
ensuring safety and smooth flow of traffic. 


2 REFERENCES 


The following standards contain provisions which, 
through reference in this text, constitute provisions of 
this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to 
revision, and parties to agreements based on this 
standard are encouraged to investigate the possibility 
of applying the most recent editions of the standard 
indicated below. 


IS/ISO Standard / Title 
Doc No. 
10613 : 2014 Cycles — Safety requirements for 


bicycles (third revision) 


14272 : 2011 Automotive vehicles — Types — 
Terminology (first revision) 

ISO 105 - B02 Textiles — Tests for colour fastness 
— Part B02: Colour fastness to 
artificial light: Xenon arc fading 
lamp test 

CIE Publication Retro reflection: Definition and 

No. 54: 1982 measurement 

CIE 15: 2004  Colorimetry 


3 DEFINITIONS 


For the purpose of this standard, besides the definitions 
given in IS 14272 and IS 10613, following definitions 
shall also apply. 


3.1 General Terms 


3.1.1 Conspicuity Marking — Conspicuity marking is 
a rectangular strip or a series of such strips intended to 
be placed according to IS 10613 or device intended to 
increase the conspicuity of a bicycle when viewed from 
the front, side or rear, by the reflection of light 
emanating from a light source not connected to the 
bicycle, the observer being situated near the source. 


3.1.2 Distinctive Markings, Graphic — Distinctive 


markings (graphic) are additional coloured markings 
intended to be placed within the cospicuity marking, 
whose coefficient of retro-reflection is essentially lower 
than the coefficient of retro-reflective materials used 
for conspicuity marking. 


3.1.3 Sample Unit — It is a part or all of the retro- 
reflective material intended to be used for establishing 
the conformity of the requirements. 


3.1.4 Retro-reflection — Retro-reflection is a reflection 
in which radiation is returned in directions close to the 
direction from which it came, this property being 
maintained even over wide variations of the direction 
of the incident radiation. 


3.1.5 Retro-Reflective Marking Material — It is a 
surface or a device from which, when directionally 
illuminated, a relatively large portion of the incident 
radiation is retro-reflected. 


3.2 Geometric Terms (see Annex A, Fig. 1) 


3.2.1 Reference Centre — It is a point on or near a 
retro-reflective area which is designated to be the centre 
of the device for the purpose of specifying its 
performance. 


3.2.2 Illumination Axis (Symbol I) — It is a line 
segment from the reference centre to the light source. 


3.2.3 Observation Axis (Symbol O) — It is a line 
segment from the reference centre to the photometer 
head. 


3.2.4 Observation Angle (Symbol ol — This is an angle 
between the illumination axis and the observation axis. 
The observation angle is always positive and, in the 
case of retro-reflection, is restricted to small angles. 


3.2.5 Observation on Half-Plane — This is a half-plane 
which originates on the illumination axis and which 
contains the observation axis. 


3.2.6 Reference Axis (Symbol R) — This is a designated 
line segment originating on the reference centre which 
is used to describe the angular position of the retro- 
reflective device. 


3.2.7 Entrance Angle (Symbol B) — This is an angle 
from the illumination axis to the reference axis. The 
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entrance angle is usually not larger than 90° but, for 
completeness, its full range is defined as 0° < B < 180°. 
In order to specify the orientation in full, this angle is 
characterized by two components, B1 and B2. 


3.2.8 Rotation Angle (Symbol ei — This is an angle 
indicating the orientation of the retro-reflecting 
material by an appropriate symbol with respect to 
rotation about the reference axis. 


3.2.9 First Axis (Symbol 1) — This is an axis through 
the reference centre and perpendicular to the 
observation half-plane. 


3.2.10 First Component of the Entrance Angle (Symbol 
Bi) — This is an angle from the illumination axis to 
the plane containing the reference axis and the first 
axis; range — 180° < B; < 180°. 


3.2.11 Second Component of the Entrance Angle 
(Symbol B,) — This is an angle from the plane 
containing the observation half-plane to the reference 
axis; range: — 90° < B, < 90°. 


3.2.12 Second Axis (Symbol 2) — This is an axis, 
through the reference centre and perpendicular to both 
the first axis and the reference axis. The positive 
direction of the second axis lies in the observation half- 
plane when —90°<ß, < 90° as shown in Annex 1, Fig. 1. 


3.3 Photometric Terms 


3.3.1 Coefficient of Retro-reflection R’ — This is a 
coefficient (R’) obtained from the luminous intensity 
(1) of the retro-reflective area in the direction of 
observation and the illuminance (E L) on the retro- 
reflective plane at right angles the direction of the 
incident light and the illuminated plane sample 
surface A, 


RTE A 


‘ 


The coefficient isof retro-reflective ‘R’ expressed in 
candle per square meter per lux (cd. m~. 1x7!). 


3.3.2 Angular Diameter of the Retro-Reflector Sample 
(Symbol nl — This is an angle subtended by the 
greatest dimension of the retro-reflective sample, either 
at the centre of the source of illumination or at the 
centre of the receiver (B4 = B, = 0°). 


3.3.3 Angular Diameter of the Receiver (Symbol n,) 
— This is an angle subtended by the greatest dimension 
of the receiver as seen from the reference centre (D, = 


B, = 0°). 


3.3.4 Luminance factor (Symbol B) — This factor is a 
ratio of the luminance of the body to the luminance of 
a perfect diffuser under identical conditions of 
illumination and observation. 


3.4 Goniometer 


A Goniometer which can be used in making retro- 
reflection measurements in the CIE geometry is 
illustrated in Fig. 2. In this illustration, the photometer 
head (O) is arbitrarily shown to be vertically above the 
source (J). The first axis is shown to be fixed and 
horizontal and is situated perpendicular to the 
observation half-plane. Any arrangement of the 
components which is equivalent to the one shown can 
be used. 


3.5 Grades and Designation of Tapes 


Retro-reflective tapes shall be classified into following 
grades according to the bonding as given below; 


Grade Bonding 
Grade 1 Pressure bonding (see 4.2) 
Grade 2 Hot pressure bonding (see 4.2) 


Retro-reflective tapes shall be designated by their 
grade, colour followed by the number of this Indian 
Standard and BIS marking. 


3.6 Design/Type Approval 


Changes in the following situations are considered for 
design/ type approvals: 


a) Change in the manufacturing process, 

b) Change in the premises of manufacturing, 

c) Change in the brand/trade name/trade-mark, 

d) Change in the characteristics of the retro- 
reflective material or devices, and 

e) The parts affecting the properties of the retro- 
reflective material or devices. 


4 CONSTRUCTION OF 
APPLICATION OF TAPES 


SHEET AND 


4.1 Construction of Retro-Reflective Material 
(Tape) 


Retro-reflective material construction shall be such that 
it shall meet the entire requirement stipulated in 6. In 
addition, the back surface of the retro-reflecting sheet 
shall be applied with an adhesive for sticking on to 
other objects, and this adhesive layer shall be protected 
with separate paper. Tapes as per the requirement can 
be cut from the coil/sheet/strip. 


4.2 Application of Tapes 


Tapes cut from the sheets; coil or strips can be affixed 
on the bicycle components of it, either by pressure 
bonding or by hot pressure bonding. Pressure bonding 
can be either by uniform hand pressure or by any 
external tool/appliance at room temperature. Hot 
bonding is done with the declared temperature of the 


retro-reflective sheet/tape manufacturer, depending on 
the quality of adhesive used for bonding. In this 
bonding, pressure is applied by any external tool/ 
appliance containing the suitable temperature at the 
contact surface with the tape. 


5 CONFORMITY OF PRODUCTION PROCESS 


5.1 The conformity of production procedures shall 
comply with following requirements: 


5.1.1 Retro-reflective sheet/tapes material specified in 
this standard shall be so manufactured as to conform 
to the type and grade approved by meeting the 
requirements set forth in 6 of this standard. 


5.1.2 The conformity of production shall not be 
continued if the mean value of photometric 
measurements of five specimens taken at random 
deviates unfavourably by more than 20 percent from 
the prescribed values given in 8.5 of this standard. 


5.1.3 The conformity of production shall not be 
continued, if the mean value of colorimetric properties 
of five specimens taken at random does not meets the 
requirements given in 8.4 to be judged by visual 
examination. 


5.1.4 The approving agency may at any time verify 
the conformity control methods applied in each 
production process of the manufacturing premises. 


6 CONFIRMITY REQUIREMENTS FOR TAPES 


The tapes shall meet the following requirements when 
tested as per the procedure indicated in the brackets: 


a) Visual and dimensional (see 8.1); 

b) General requirements before exposing the 
tape to external weather conditions (see 8.2); 

c) Physical and mechanical (see 8.3); 

d) Colorimetric Requirements(see 8.4); 

e) Photometric Requirements (see 8.5); and 


f) Resistance to external agents (see 8.6). 


7 SELECTIONS AND PREPARATION OF TEST 
SAMPLES 


7.1 Selection of Samples 


7.1.1 The number of test samples as prescribed in each 
test representing (tapes) strips, sheets or coil of retro- 
reflective marking materials shall be tested in the 
laboratory. In case of cut tapes, material (sheet/coil) 
from which tapes is made to be submitted. This sample 
shall contain at least one marking detail as per 12. 
Retro-reflective material shall be provided at least with 
a surface area of 800 mm’. 
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7.1.2 The test samples shall be representative of tapes 
manufactured in accordance with the recommendation 
of the manufacturer(s) of the retro-reflective marking 
materials. 


7.1.3 After verification of the sample for marking 
requirements (see 12) and general requirements 
(see 8.2), dimensional checks to be conducted, 
subsequently these samples shall be subjected to the 
heat resistance test described at 8.6.4, prior to the tests 
at described in 8.4 and 8.5. 


7.1.4 For other tests, samples which have not undergone 
any testing should be used. 


7.1.5 The photometric and colorimetric measurements 
may be made on five samples. The mean values should 
be taken. The minimum sample sizes required for 
testing are 200 mm x 200 mm. 


7.2 Sample Preparation and Pre-treatment / 
Conditioning 


7.2.1 The test samples shall be cut from the original 
retro-reflective marking materials (coils/sheet) and kept 
at atmospheric conditions. Unless otherwise specified 
atmospheric conditions are with 25+2 °C and a relative 
humidity of 65 + 5 per cent. 


7.2.2 For the test prescribed in 8.3.5 the test pieces 
shall be prepared by carefully grinding the surface of 
an aluminium plate in the longitudinal direction with 
No. 100 emery paper, washing it with a suitable solvent 
such as benzene, drying it well and wiping it with a 
well-dried clean cloth, and then sticking the adhesive 
surface of the retro-reflective material samples on the 
surface of the thus pre-treated aluminium sheet. 
Aluminium sheets with a thickness of 2 mm, but shall 
not be less than 0.5 mm to be used for this purpose. 
They shall be conditioned for 24 h at 23 °C + 2 °C at 
50 + 5 per cent relative humidity prior to testing of the 
test pieces as per photometric and colorimetric tests. 


8 TEST PROCEDURES 


8.1 Visual and Dimensional Requirements 


No area of the exposed specimen shall show any 
evidence of cracking, scaling, splitting, blistering, de- 
lamination, distortion, chalking, staining or corrosion. 
The dimensions of the cospicuity markings or tapes 
for bicycle applications shall be referred to IS 10613. 


8.2 General Requirements before Exposing the Tape 
to External Weather Conditions 


a) Retro-reflective marking materials shall be 
that way constructed that they function 
satisfactorily and will continue to do so in 
normal use. In addition, they shall not have 
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any defect in design or manufacture that is 
detrimental to their efficient operation or to 
their maintenance in good condition. 
Compliance to be ensured by testing the 
samples as per the procedure indicated at 6. 

b) Retro-reflective marking materials or parts 
thereof shall not be capable of being easily 
dismantled, compliance to be ensured for the 
requirements at 8.3.2 to 8.3.4. 

c) The means of attachment of the marking 
materials shall be durable and stable. 
Compliance to be ensured by testing the 
samples as per the procedure indicated at 6. 


d) The outer surface of the retro-reflective 
marking materials shall be easy to be cleaned. 
The surface shall therefore not be rough and 
any protuberances they may exhibit shall not 
prevent easy cleaning. Compliance to be 
ensured by testing the samples as per the 
procedure indicated at 8.6.5. 


8.3 Physical and Mechanical Requirements 
8.3.1 Measurement of Glossiness 


The glossiness of retro-reflective sheets shall be 
measured by any suitable method (60° specula 
glossiness) two times with 3 samples (see 7.2.1) of 70 
mm in width and 150 mm in length. The values of 
glossiness of retro-reflective material shall not be less 
than 40. 


8.3.2 Peel Test of Protective Paper 


The peeling test for the protective sheet samples 
(see 7.2.1) shall be performed by placing a weight 
weighing 175 g per cm? on aretro-reflective sheet of 50 
mm in width and 150 mm in length, and after leaving it 
standing for 4 h in a thermostatic bath at 70 + 2°C and 
letting it cool under the test conditions of 7.2.1 and 
peeling off the separate paper (protective liner) by finger 
tips without using water or solvent. During the process 
of peeling the separate paper, examination shall be made 
for the occurrence of abnormalities such as splitting of 
the separate paper or transfer of the adhesives on to the 
separate paper. The test samples shall be five. 


8.3.3 Shrinkage Test 


After measuring accurately the dimensions of three 
pieces of sample (see 7.2.1) of 225 mm x 225 mm in 
size, the protective paper shall be peeled off, and each 
piece shall be kept aside with the adhesive surface 
directed upward on a horizontal plane. The shrinkage 
value shall be measured after 10 min and 24 h, 
respectively. The number of test specimen shall be 
three. After, the test, retro-reflective sheets shall not 
shrink by 0.8 mm or more in 10 minutes and by 3.2 mm 
or more in 24 h. 


8.3.4 Flexibility Test 


A test piece (see 7.2.2) of 70 mm in width and 280 mm 
in length, with its reflective surface facing upward, shall 
be wound around rod of 19 mm in diameter to about 
180 degrees in one second, and examination shall be 
carried out on the existence of abnormalities on the 
reflective surface. The number of test pieces shall be 
three. 


8.3.5 Adhesion Test 


Apply sheeting to a test panel having dimensions 
25.4 mm x 152 mm (see 7.2.2). Condition (see 7.2.1) 
and then attach the weight to the free end and allow it 
to hang free at an angle of 90° to the panel surface for 
5 min. After test the adhesive backing of the sheeting 
shall produce a bond that will support a 0.79 kg weight 
for adhesive without the bond peeling for a distance of 
more than 51 mm. 


8.3.6 Elongation and Tensile Strength Test 


8.3.6.1 A sample (see 7.2.1) of 25 mm in width and 
350 mm in length shall be fixed with gripping tools, 
leaving a length of 25 mm from each end free to make 
the gripping distance 300 mm, and the elongation and 
tensile strength shall be measured at a pulling speed of 
300 mm/min the number of test piece shall be three. 


8.3.6.2 After the test, the elongation shall not be less 
than 10 percent and tensile strength shall not be less 
than 22 N (2.25 kgf). 


8.4 Colorimetric Requirements 


8.4.1 When measured with a spectrophotometer, in 
accordance with the provisions of CIE document 
No. 15 (2004) and illuminated with the CIE Standard 
illuminant D65 at an angle of 45° to the normal and 
viewed along the normal (45°/0°geometry), the colour 
of the material in new condition shall be located within 
the area defined by the chromaticity co-ordinates in 
Table 1 and comply with the luminance factor D. 


Table 1 Location of the Colour and Luminance 
Factor for Chromaticity Co-ordinates at 
Illumination and Viewing 45 ° 


(Clause 8.4.1) 


Chromaticity Co-ordinates 


Yellow] x | 0.545 | 0.487 | 0.427 | 0.465 
E 
y |0.454| 0.423 | 0.483 | 0.534 20.16 


Luminance Factor ß 


White | x | 0.300] 0.385 | 0.345 | 0.260 
y | 0.270] 0.355 | 0.395 | 0.310 Se 
Red x | 0.690 | 0.595 | 0.560} 0.650 > 0.03 
y |0.310 | 0.315 | 0.350 | 0.350 Së 


8.4.2 When illuminated by the CIE Standard illuminant 
A at entrance angle B, = B, = 0° or, if this produces a 
colourless surface reflection, angle B, = 0° B, = + 5° 
and measured at an observation angle of @ = 20', the 
colour of the material in new condition shall be located 
within the area defined by the chromaticity co- 
ordinates in Table 2. 


Table 2 Location of the Colour and Luminance 
Factor for Chromaticity Co-ordinates at 
Entrance Angle 0° and Observation Angle 207 


(Clause 8.4.2) 


ae Co-ordinates 


Yellow = 585 —_ 610 0.520 = 505 
0.385 0.390 0.480 0.465 


Colour 


White 0.373 0.417 0.450 0.548 
y 0.402 0.359 0.513 0.414 
Red x 0.720 0.735 0.665 0.643 
y 0.258 0.265 0.335 0.335 


8.5 Photometric Requirements 


When illuminated with a CIE Standard illuminant A 
and measured as recommended by CIE Publication No. 
54 : 1982, the coefficient of retro-reflection ‘R’ in 
candelas per m? per lux[cd.m~*.1x~!] of the retro- 
reflective areas in new condition shall be at least as 
indicated in Table 3 below for yellow, white, and red 
materials. 


Table 3 Minimum Values for the Coefficient of 
Retro-reflection R’ (cd.m™.1x7 ) 


(Clause 8.5) 


Observation 
Angle a (°) 


a=0.33° 20) DI 
Bal sjæl ele 6 E 46 


Entrance Angle ß (°) 


| Colour ` žě | 


Yellow gy EE a 4 
Ke 450 16 
120 a 


8.6 Resistance to External Agents 


8.6.1 Resistance to Weathering 


Procedure — for each test, two specimens of a sample 
unit are taken. One specimen shall be stored in a dark 
and dry container for subsequent use as “reference 
unexposed specimen”. 


The second specimen shall be subjected to a source of 
illumination in accordance with ISO105-B02; the retro- 
reflective material shall be exposed until blue standard 
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No. 7 has faded to No. 4 on the grey scale. After the 
test, the specimen shall be washed in a dilute neutral 
detergent solution, dried and examined for conformity 
with the following requirements. 


8.6.1.1 Visual appearance 


No area of the exposed specimen shall show any 
evidence of cracking, scaling, splitting, blistering, de- 
lamination, distortion, chalking, staining or corrosion. 


8.6.1.2 Colour fastness 


The colour of the exposed specimen shall still meet 
the requirements given in 8.4. 


8.6.1.2.1 Effect on the coefficient of retro-reflection 
of the retro-reflective material: 


8.6.1.2.1.1 For this check, measurements shall be made 
only at an observation angle of o = 20’ and an entrance 
angle of B, = 5° by the method given in 8.5. 


8.6.1.2.1.2 The coefficient of retro-reflection of the 
exposed specimen when dry shall be not less than 80 
percent of the value given in 8.5. 


8.6.2 Resistance to Corrosion 


8.6.2.1 A specimen of the sample shall be subjected to 
the action of a saline mist for 48 h comprising two 
periods of exposure of 24 h each, separated by an 
interval of 2 h during which the specimen is allowed 
to dry. The saline mist shall be produced by atomizing 
at a temperature of 35 + 2° C of saline solution obtained 
by dissolving 5 parts by weight of sodium chloride in 
95 parts of distilled water containing not more than 
0.02 per cent of impurities. 


8.6.2.1.1 Immediately after completion of the test, the 
sample shall show no sign of corrosion liable to impair 
the efficiency of the marking when tested as follows: 


8.6.2.1.1.1 The coefficient of retro-reflection R’ of the 
retro-reflective areas, when measured after a recovery 
period of 48 h as specified at 8.5, at an entrance angle 
of B, = 5° and an observation angle of o = 20’, shall be 
not be less than the value given in 8.5 (see Table 3). 
Before measuring, the surface shall be cleaned to 
remove salt deposits from the saline mist. 


8.6.3 Resistance to Fuels 


A section of a sample unit not less than 300 mm long 
shall be immersed in a mixture of n-heptane and 
Toulon, 70 per cent and 30 per cent by volume, for 
one minute. After removal, the surface shall be wiped 
dry with a soft cloth and shall not show any visible 
change which would reduce its effective performance. 


8.6.4 Resistance to Heat 


8.6.4.1 A section of a sample unit not less than 300 mm 


IS 14221 (Part 1) : 2015 


long shall be kept for 12 h (in the case of moulded 
plastics reflectors this time shall be 48 h) in a dry 
atmosphere at a temperature of 65+ 2°C after which the 
sample shall be allowed to cool for 1 h at 23 +2°C. It 
shall then be kept for 12 h at a temperature of —20 + 2°C. 


8.6.4.2 The sample shall be examined after a recovery 
time of 4 h under normal laboratory conditions. 


8.6.4.3 After this test, no cracking or appreciable 
distortion of the surface particularly of the optical units, 
shall be evident. 


8.6.5 Resistance to Cleaning 


A test sample smeared with a mixture of detergent 
lubricating oil and graphite shall be easily cleaned 
without damage to the retro-reflective material surfaces 
when wiped with a mild aliphatic solvent such as 
n-heptane, followed by washing with a neutral 
detergent. No visual damage shall appear. 


8.6.6 Resistance to Penetration of Water 


8.6.6.1 Sample unit of retro-reflective marking shall 
be immersed for 10 min in water at a temperature of 
50 +5°C, the highest point of the upper part of the retro- 
reflective surface being 20 mm below the surface of 
the water. This test shall be repeated after turning the 
sample unit through 180°, so that the retro-reflecting 
surface is at the bottom and the rear face is covered by 
about 20 mm of water. The sample unit(s) shall then 
be immediately immersed in the same conditions in 
water at a temperature of 25 + 5°C. 


8.6.6.2 No water should penetrate to the reflecting 
surface of the sample unit. If visual inspection clearly 
reveals the presence of water, the retro-reflective 
marking shall not be considered to have passed the 
test. 


9 MOUNTING REQUIREMENTS OF TAPES 


Mounting requirements of conspicuity markings/tapes 
for bicycle shall be as per IS 10613. 


10 INFORMATION TO BE SUBMITTED BY THE 
MANUFACTURER FOR APPROVALS 


A manufacturer is required to submit following 
information to the approving agency: 


a) Manufacturer’s name and address, 
b) Telephone No., 

c) FAXNo., 

d) E mail address, 

e) Contact person, 

f) Plant(s) of manufacture, 


g) The intended function(s) of the device/ Retro- 
Reflective material, 


h) Drawings, in triplicate, sufficiently detailed 
to permit identification of the type. The 
drawings shall show geometrically the 
orientation in which the marking materials are 
to be fitted to a bicycle, 

j) A brief description giving the technical 
specifications of the retro reflective marking 
materials, 

k) Samples of the retro-reflective marking 
materials, as specified in 7.1.1, and 


m) Colour of light emitted. 


11 MODIFICATIONS AND EXTENSION OF 
APPROVAL FOR RETRO-REFLECTIVE 
MARKING MATERIALS 


11.1 Every modification pertaining to the information, 
even if the changes are non-technical in nature declared 
in accordance to 4, shall be intimated to the approving 
agency by the manufacturer. 


11.2 If the changes are in parameters not related to 
the requirements indicated at 10, no further action 
needs to be taken 


11.3 If the changes are in parameters related to the 
requirements indicated at 10, the approving agency, 
which has issued the certificate of compliance, may 
then consider, whether: 


11.3.1 The type (as at 3.6) or model with the changed 
specification still complies with theprovisions, or 


11.3.2 Any further approval is required to establish 
compliance. 


11.4 For deciding whether testing is required or not: - 
till details are finalized, this will be as agreed between 
the approving agency and the manufacturer. 


11.5 In case of 11.3.2, only tests pertaining to the 
changed parameter shall be performed. 


11.6 In case of fulfilment of criterion as per 11.3, the 
approval of compliance shall be extended for the 
changes carried out. 


12 MARKINGS 


12.1 Every retro-reflective material shall be marked 
with the following: 


a) Any identification like Lot number or Batch 
number or date of manufacturing ; 


b) The trade name or trademark of the 
manufacturer; 


c) Designation of the material as per 3.5; 


d) The markings shall be positioned at least at 
0.5 m intervals on sheets, coils ; and 


e) On cut tapes/strips the markings shall be 
made at least on one tape on the top of each 
bundle containing 100 such tapes. 


12.2 The marks shall be visible, clearly legible and 
indelible on the outside of the retro-reflective material. 


12.3 BIS Certification Marking 


12.3.1 The retro-reflective material may also be marked 
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with the Standard Mark. 


12.3.2 The use of the Standard Mark is governed by 
the provisions of Bureau of Indian Standard Act, 1986 
and the Rules and Regulations made thereunder. The 
details of conditions under which the licence for the 
use of the Standard Mark may be granted to 
manufacturers or producers may be obtained from the 
Bureau of Indian Standards. 


ANNEX A 
(Clauses 3.2 and 3.4) 
THE CIE CO-ORDINATE SYSTEM AND ANGULAR SYSTEM 


A-1 The CIE angular system for specifying and 
measuring retro-reflective marking materials is 
indicated in Fig. 1. The first axis is perpendicular to 
the plane containing the observation axis and the 
illumination axis. The second axis is perpendicular both 
to the first axis and to the reference axis. All axes, 


angles, and directions of rotation are shown positive. 


A-2 Goniometer mechanism, embodying the CIE 
angular system for specifying and measuring retro- 
reflective materials indicated in Fig. 2. All angles and 
directions of rotation are shown positive. 
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1: First axis I: 
2: Second axis 


NOTES 


1 The principle fixed axis is the illumination axis. 


Illumination axis a: 
O: Observation axis 
R: Reference axis 


Observation angle 
B,, B,: Entrance angles 
e: Rotation angle 


2 The first axis is fixed perpendicular to the plane containing the observation and illumination axis. 


3 The reference axis is fixed in the retro-reflective material and moveable with B, and D. 


Fic. 1 THE CIE Co-OrpDINATE SYSTEM 


IS 14221 (Part 1) : 2015 


1: First axis I: Illumination axis a: Observation angle 
2: Second axis O: Observation axis BB. Entrance angles 
3: Reference centre R: Reference axis e: Rotation angle 


P: Retro-reflective material 
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